Synthesis of a 11C-labeled NK1 receptor ligand for PET studies.
Changes in substance P (SP) receptor concentration have been implicated in neuropsychiatric disorders, Parkinson's disease, arthritis, inflammatory bowel disease and asthma. Since, SP and peptide analogs are rapidly metabolized and do not penetrate into the CNS, they are not useful for PET. Recently, a non-peptide SP antagonist, (+)-(2S,3S)-3-(2-methoxybenzylamino)-2-phenylpiperidine (CP-99,994) was developed. As a prelude to PET studies, this compound was radiolabeled with 11C and biodistribution was determined in hamsters. CP-99,994 was radiolabeled by methylation of tert-Boc, desmethyl CP-99,994 with 11CH3I followed by deprotection and HPLC purification. The time required for the synthesis was 40 min from the end of bombardment. Radiochemical purity of the final product was > 95% and specific activity was routinely > 1000 mCi/mumol [EOS]. The biodistribution of 11C-CP-99,994 was determined in groups of six Syrian hamsters at 5 and 30 min after injection. The results of these studies demonstrated that significant concentrations (%ID/g +/- SEM) of CP-99,994 accumulate in most tissues of the hamster. The highest levels of drug were detected in the lung: 21.04 +/- 1.26 (5 min) and 13.49 +/- 1.71 (30 min). Brain accumulation was: 1.44 +/- 0.06 (5 min), 1.32 +/- 0.05 (30 min). These results indicate that 11C-CP-99,994 can be prepared in high purity and specific activity. This new radiopharmaceutical may be useful for studying both central and peripheral SP receptors by PET.